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to experience when we attempt to identify the available energy thus defined with different forms of energy with which we are familiar. We are thus led to assume the following axiom which may be regarded as the simplest form of the Second Law of Thermodynamics:
Energy in the form of mechanical work is always wholly convertible into any other forms of energy to which the present theory is applicable, but the converse processes are not in general possible.
From this axiom, it may be seen that:
The available energy of a system subject to given external conditions is the maximum amount of mechanical ivork theoretically derivable from the system without violating the given conditions.
We may regard this statement coupled with the statement that:
In all irreversible transformations available energy is lost, never gained
as constituting a fundamental law of nature which we shall call the Principle of Degradation of -Energy. Either of the two statements may be regarded as a definition of available energy, and the other statement will then be an axiom based on experience.
The necessity of the appeal to experience is manifest from the following considerations: If in our Universe events occur in a certain definite sequence, it is possible to conceive a universe in which events occur in the opposite sequence, by merely reversing the scale of time. In such a universe the transformations of energy would be exactly the opposite to those of which we have experience, and the forms of energy which are least capable of being converted into other forms in our Universe would become the most convertible. In stating this it is assumed that the individuals living in either universe possess the power of influencing the progress only of future events and possess a knowledge only of past events. This assumption is implicitly involved in all our ideas relating to irreversibility.
53. Theoretical and practical limitations to conversion of energy. In practice a system may often possess a considerable amount of energy which is easily recognisable as mechanical, potential or kinetic energy, although it would be very difficult to devise mechanisms for employing this energy to drive machinery. Thus when a ship goes through the water a large amount of energy is expended in setting up waves and vortices and is still recognisable as mechanical energy, although it is practically impossible to recover this energy or to aPply it to a useful purpose. Energy of vibration or of sound waves may be taken as another instance. There is thus an apparent difficulty in drawing the line between energy which is, and energy which is not directly convertible into mechanical work. To overcome this difficulty it will probably be at least sufficient for our present purpose to